Cholesterol modulation of photoreceptor function in bovine retinal rod outer segments.
Rhodopsin, a prototypical G protein receptor, is found both in the plasma membrane and in discs of bovine rod outer segments. The ability of each of these membranes to activate phosphodiesterase upon stimulation by light in the presence of GTP and cGMP was investigated. The plasma membrane showed little or no activity when compared with disc membranes. The plasma membrane contains approximately 28 mol% cholesterol compared to 8 mol % found in discs. Upon oxidation of at least 70 % of the cholesterol in the plasma membrane to cholestenone, the phosphodiesterase activity in the plasma membrane approached that initiated by the disc membranes. When a 50:50 mixture of disc and plasma membrane rhodopsin was tested for phosphodiesterase activity, the results were found to be additive. Therefore, cholesterol is implicated in regulation of the receptor activity.